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AbstrAct: Obesity is of significant and growing concern among Australian Aboriginal children, and is linked 
to patterns of child growth. The aim of this paper is to show diverse patterns of growth and obesity emer-
gence among Australian Aboriginal children using historical anthropometric data. Child growth in height, 
weight and body mass index (BMI) is reanalysed for children aged 2 to 19 years in Australian Aboriginal 
communities spanning two distinct time periods (the 1950s and 1960s; and the 1990s and 2000s) and six 
different geographical locations: Yuendumu, Haast’s Bluff, Beswick, Kalumburu, Gerard, and Raukkan. 
Comparisons of stature and BMI between the earlier and later years of measurement were made, and the 
proportion of children classified as overweight or obese by the International Obesity Task Force criteria es-
timated, to allow international comparison. Aboriginal children in the 1990s and 2000s were heavier, with 
higher BMI than those in the 1950s and 1960s, differences in height being less marked. While no children 
were classified as overweight or obese in the earlier period, 15% of males and 3% of females were classified 
so in the later period. The data suggests that the period of onset of the epidemic of overweight and obesity 
among rural Australian Aboriginal children was likely to have been between the 1960s and 1980s.
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Introduction
Overweight and obesity are of significant 
and growing concern among Australian 
Aboriginal people. They contribute to the 
excess morbidity and mortality experi-
enced by this group of Australians when 
compared to their non-Aboriginal coun-
terparts (Daniel et al. 2002; Thompson 
et al. 2003; Wang and Hoy 2003; Valery 
et al. 2009). Rates of overweight and 
obesity are significant among Australi-
an Aboriginal children too. For example, 
Schultz (2012) found significant rates of 
overweight and obesity (ranging between 
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10 and 25%, relative to Australian body 
mass index (BMI) references) among re-
mote-living Aboriginal children. Similar-
ly, Webster et al. (2013) have shown rapid 
weight gain among urban Aboriginal in-
fants, with 37% being classified as over-
weight or obese at the age of 24 months. 
The most important consequence of 
childhood obesity is its persistence into 
adulthood (Guo et al. 1994; Whitaker et 
al. 1997). The metabolic changes asso-
ciated with excess weight carried from 
adolescence into adulthood have also 
been described for Australian aboriginal 
people (Braun et al. 1996; Mackerras 
et al. 2003). Concurrently, suboptimal 
growth relative to external reference val-
ues remains a problem in some groups 
(Mackerras et al. 2003; Paterson et al. 
2001; Wang et al. 2000; Gracey and Sul-
livan 1988), and may co-exist alongside 
greater than expected rates of overweight 
and obesity (Mackerras et al. 2003; Hen-
neberg et al. 2001). While there was no 
reported overweight and obesity among 
Aboriginal children in the 1970s (Gracey 
2000), it is not clear when obesity and 
overweight emerged among these popu-
lations. In this paper we reanalyse child 
growth in height and body mass index 
(BMI) in a number of Aboriginal com-
munities between the 1950s and 1960s 
and the 1990s and 2000s to examine 
the emergence of childhood overweight 
and obesity in relation to stature. We 
also estimate the proportions of children 
that would be considered overweight or 
obese by the International Obesity Task 
Force criteria (Cole et al. 2000) during 
these two periods.
Methods
The Aboriginal groups included in this 
analysis span two distinct time peri-
ods (the 1950s &1960s; and 1990s and 
2000s) and six different geographical 
locations (Fig. 1). Data from the 1950s 
and 1960s were collected in the com-
munities of Yuendumu, Haast’s Bluff, 
Beswick, and Kalumburu. Most of these 
peoples lived traditional lifestyles, or had 
only recently been settled onto reserva-
tions by Europeans (Abbie 1974). These 
data were accessed by the first author 
at the library of the Australian Institute 
of Aboriginal and Torres Strait Islander 
Studies, Canberra, Australia. Ages were 
estimated from a combination of set-
tlement records, dental eruption, bone 







Mean Median Range Mean Median Range
Yuendumu 1951, 1955, 1963, 1964 197 9.4 9.5 2–16+ 173 9.9 9.5 2–17+
Haast’s Bluff 1956, 1957 44 9.5 8.0 2–17+ 46 11.8 12.0 2–17+
Beswick 1961 16 9.3 8.5 2–17+ 36 9.7 9.0 2–17+
Kalumburu (A) 1963 22 8.7 8.5 3–13+ 21 9 7.5 2–17+
Kalumburu (S) 1993 42 10.7 10.5 6–16+ 36 10 9.5 6–16+
Gerqard 1996–2002* 25 9.8 10.5 2–17+ 33 10.9 10.5 2–17+
Raukkan 1996–2002* 34 9.2 9.5 2–16+ 28 12.1 11.5 2–17+
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age, and general parameters of physical 
development with estimation accuracy 
approximated to vary by ± 6 months to 
the age of 3, ± 1 year to the age of 12 
years, and ± 2 years from 2 to 20 years of 
age ( Abbie 1961). Children were also de-
scribed as being in good physical health 
at the time of measurement. The data 
from some locations are of a mixed lon-
gitudinal nature, as some districts were 
visited on more than one occasion (Table 
1). Measurements were taken and de-
rived according to the methods described 
by Martin (Abbie 1974, 1975).
Three samples were included from 
the post-1990 period; children and ado-
lescents from Kalumburu in a cross-sec-
tional survey conducted in 1993; and 
children from Gerard and Raukkan, 
respectively. The mixed longitudinal 
sample of the latter (1996–2002) was 
converted into a single cross-sectional 
sample by selecting individuals at the 
age of oldest measurement. Ages were 
known exactly for all three samples. Ka-
lumburu, in the northwest of Western 
Australia, became a permanent settle-
ment in 1908 with the establishment of 
a mission. Formal separation of the mis-
sion and community occurred in 1980; 
the store, medical clinic and school there 
are now independent of the mission. The 
population totalled approximately 350 in 
the early 1990s. Gerard and Raukkan are 
two self-governing Aboriginal communi-
ties in the lower Murray region of South 
Australia of approximately 120 individu-
als each. They differ significantly in both 
their history and current socio-econom-
ic circumstances. Gerard, established in 
1945 to receive Aboriginal people being 
moved from other locations, is the most 
disadvantaged in terms of community re-
sources and socio-economic circumstanc-
es. There is no school there, and there is 
poorer housing. There are few even par-
tially-successful business ventures there. 
Founded in 1859 as a mission, Raukkan 
has since been a centre of Aboriginal life 
in the region. It has generally well main-
tained housing, a well-equipped primary 
school and owns a large, productive farm. 
Public consumption of alcoholic beverag-
es is banned in Raukkan. Both Gerard 
and Raukkan have considerable in- and 
out-migration (Henneberg et al. 2001). 
The measurement techniques used in 
these communities also follow Martin’s 
technique (Henneberg et al 2001).
For the present analysis, individuals 
aged between 2 and 18 years inclusive 
were considered. Ages were rounded 
down to the last whole year. Table 1 gives 
the age range and sample sizes of chil-
dren observed in each community.
Kalumburu (A) refers to measure-
ments collected from this community in 
1963, while Kalumburu (S) refers to to 
data collected in 1993. Heights and BMI 
were considered, with the latter calcu-
lated as weight (kg)/height (m)2 (World 
Health Organisation 2000). Temporal 
groupings of the districts (1950s and 
Fig. 1. Location of Aboriginal Australian communi-
ties of this study 
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1960s against post-1990s data) were 
compared using the Statistical Package 
for the Social Sciences version 18. The 
numbers of individuals from each district 
lying above the international cut-off point 
for overweight were estimated. Very few 
individuals had BMI values greater than 
the international cut-off point for obesi-
ty, and the two categories were combined 
for the purpose of this analysis. 
Results
Figures 2 and 3 show mean values for 
stature and BMI in males and females 
aged 2 to18 years, according to temporal 
groupings of districts. There is no signifi-
cant difference in stature or BMI between 
males and females. Nor is there signifi-
cant difference in stature of either male 
or female children measured in the 1950s 
and 1960s and in the 1990s and 2000s. 
While males appear to have a slightly 
earlier pubertal growth spurt in stature 
in the 1990s and 2000s relative to boys 
in the 1950s and 1960s, the differences 
in height between boys aged 12 and 13 
years of age at these two times of meas-
urement are non-significant. The BMI 
increases significantly with age among 
all groups, and differs significantly be-
tween those measured in the 1950s and 
1960s, and those measured in the 1990s 
and 2000s. The BMI difference between 
the 1950s and 1960s and the 1990s and 
2000s is greater for females than for 
males. Table 2 shows the percentage of 
individuals falling above the internation-
al cut-off point for overweight. While 
the numbers are small, there is a signif-
icantly greater proportion of overweight 
children, most importantly among the 
males. Taken with the finding that fe-
males show greater increase in BMI than 
males between the 1950s and 1960s and 
the 1990s and 2000s, this suggests that 
the secular trend in weight gain across 
this 40 year period differs between males 
and females, with the BMI distribution 
of females becoming more kurtotic in the 
later period relative to the earlier period, 
and relative to males at both periods.
Discussion
Aboriginal children in the 1990s and ear-
ly 2000s have higher BMI than those in 
the 1950s and 1960s, but are no taller 
than the children measured in this earli-
er period. Thus, Aboriginal children have 
become heavier across this period with-
out becoming much taller. The period of 
onset of the epidemic of overweight and 
obesity among rural Australian Aboriginal 
children was therefore likely to have been 
between the 1960s and 1980s. The rate of 
overweight and obesity for male and fe-
male children combined in the 1990s and 
2000s was 9%, below the rates reported 
by Schultz (2012) for remote-living Abo-
riginal children. This suggests that rates 
of overweight and obesity among Austral-
ian Aboriginal children continue to rise, 
unlike rates among the general popula-
tion of Australian children, where rates 
are either plateauing or showing a slight 
increase (Olds et al 2010). Furthermore, 
Webster et al (2013) recently showed rap-
id weight gain among urban Aboriginal 
infants, with 37% of their sample being 
classified as overweight or obese at the 
age of 24 months. Appreciating that cau-
tion that must be applied in collectively 
grouping Aboriginal peoples as a homog-
enous population, this weight-gain trend 
among Australian Aboriginal children is 
of great concern, given the excess weight 
related morbidity and mortality experi-
enced by Aboriginal adults relative to the 
dominant population of Australia.
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Fig. 2. Mean stature of aboriginal children 1950s to 2000s
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Fig. 3. Mean body mass index of aboriginal children 1950s to 2000s
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While both decline in physical ac-
tivity and diet contribute to childhood 
overweight and obesity among Austral-
ian Aboriginal children, Gracey (2000) 
has highlighted the greater importance 
of diet relative to physical activity to 
the poor health of Australian Aboriginal 
children, stating that “Colonization had 
serious negative effects on Aboriginal so-
ciety, well-being, and health, so much so 
that Aborigines are now the unhealthi-
est subgroup in Australian society. The 
change from active and lean hunter-gath-
erers to a more sedentary group of peo-
ple whose diet is now predominantly 
Westernized has had, and continues 
to have, serious effects on their health, 
particularly in relation to cardiovascu-
lar disease and type 2 diabetes mellitus, 
which are highly prevalent among Abo-
rigines. The contemporary diets of Aus-
tralian Aborigines are energy rich and 
contain high amounts of fat, refined car-
bohydrates, and salt; they are also poor 
in fiber and certain nutrients, including 
folate, retinol, and vitamin E and other 
vitamins. Risks of development of cardi-
ovascular disease and type 2 diabetes in 
this population probably develop during 
late childhood and adolescence”. Add to 
their poor diet and low physical activity 
low birth weight followed by catch-up 
growth (Rousham and Gracey 1997), 
and the conditions for overweight and 
obesity in childhood are well-prepared 
through the mechanism of developmen-
tal programming (Ong et al. 2000) for 
Australian Aboriginal people.
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